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mm 



*$&wi±. wmmm, mmi^mm. ^rcit^MBmmm^cDs nm^mm^ 

M$H&MMM h* 'J ^: oligodendrocyte) (Archer DR, et al. 

1994. Exp Neurol 125:268-77., Blakemore WF, Crang AJ. 1988. Dev Neurosc 
i 10:1-11. , Gumpel M, et al. 1987. Ann New York Acad Sci 495:71-85.) , 
iLfelti/z-VyBB. (Blakemore WF. 1977. Nature 266:68-9., Blakemore WF, 
Crang AJ. 1988. Dev Neurosci 10:1-11., Honmou 0, et al. 1996. J Neurosci 

16:3199-208.) *U<lit/b77^ h iJ-i>J/-r^ (olfactory e 

nsheating cells) (Franklin RJ, et al. 1996. Glia 17:217-24., Imaizumi T, 

et al. 1998. J Neurosci 18(16) :6176-6185., Kato T, et al. 2000. Glia 3 
0:209-218.) ^ifCDliflM^^M-r § i:, M^;M;:fe^TlM&fb;o s 
g§f§£ft, mm£3^f££0M£-&£££:#T£& (Utzschneider DA, et al. 

1994. Proc Natl Acad Sci USA 91:53-7., Honmou 0, et al. 1996. J Neurosc 
i 16:3199-208.) „ Z<D&o &«BJ&£ii^gL < liffeAfr e>I$MLT, MMhm 

m \z m v n s ^ t i> =f mtx- i*<c v ^ tK mmttn* m £ fc iznmfr mi u & w- n 

^^^ft^W^ffl^Mflat^b-r^^il^n^nT^S (Gage FH, et 
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al. 1995. Proc Natl Acad Sci USA 92:11879-83. % Lois C, Alvarez-Buylla A. 
1993. Proc Natl Acad Sci USA 90:2074-7., Morshead CM, et al. 1994. New 
on 13: 1071-82. , Reynolds BA, Weiss S. 1992. Science 255:1707-10.) 0 Sa% 

SJRIfflaafc^fljbfeD (Chalmers-Redman RM, et al. 1997. Neurosci 76:1121- 
8., Moyer MP, et al. 1997. Transplant Proc 29:2040-1. > Svendsen CN, et a 
1. 1997. Exp Neurol 148:135-46.) „ *fclf#llfls$«* C £ feT #S (Flax 
JD, et al. 1998. Nat Biotechnol 16:1033-9.) „ K«fl3bfcB«W©*«tJ* 

^HSIellftUfei £ #3g^ £ ftT ^ 3 (Akiyama Y, et al. 2001. Exp Neurol.) » 

£ ii^t^bTl^fc^ *£&Klto*§|Vvrv>So (Akiyama Y, et al. 2001. 
Exp Neurol,. s Chalmers-Redman RM, et al. 1997. Neurosci 76:1121-8. N Moy 

er MP, et al. 1997. Transplant Proc 29:2040-1. N Svendsen CN, et al. 1997. 
Exp Neurol 148: 135-46. > Yandava BD, et al. 1999. Proc Natl Acad Sci USA 
96:7029-34.) „ LfrU £ ft 6 ©$B!iaBU ^^©te^Sfcilia^^T 

#«i & * c & d * nmmmmm&wmmu&mte ft& ^ ^ t wmzntz 

(Bjornson CR, et al. 1999. Science 283:534-7.) 0 ££>ts #IIFe3!SS*ifflJ3&£ 
m&ft^^7>OWmnfc&\?2>£mmM^frih\sfzt) (KopenGC, et al. Pro 
c Natl Acad Sci USA 96:10711-6.) N g-fcfck N M^temMi%m0kftTX'\t, W 
>f bVXWI&MMlZft'fbTZZiklfim.&ZtlX^Z (Woodbury D, et al. 200 
0. J Neurosci Res 61:364-70.) 0 
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ntcnMMffiOmMMl®, (progenitor cell)£#— TOSP(single cell expan 
sion)U -te;!/^ WbLfcfcCD£ hi vitro (D&H? d — >##t £fro£:£:£ 5. 
SB^l!it6(f ^t>*»s ifmffc)^ &&<bMTti;t>-h, ^-n>(neuron) s 
mm.^kmm 77s hn^ij 7-, -astrocytes), U 3 ^> K d V U 

^oligodendrocytesKO^bj^II&^tU Lfcii^Ts ZCDMMMZWMPt 

%\ *5> o 
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stmmfr e lit s z t % qjfg-e a? s 0 

tot, ^s^iis #MJ^ ffiftJhMM, £tz\±Jl&}R.MMm&*)ftffiLxm 

O o 

^©-0©^ fci^T, MSS^BKis SH2(+), SH3(+), SH4(+), CD29(+), 
CD44(+), CD14(-), CD34(-), CD45(-)CD^$^1-?> ^M^#tt^#tf« 

flilCD— o©^ti5V^Ts I&ttfl-jlj&s Lin(-), Sca-1( + ), CD10(+),CD11D 
(+), CD44(+), CD45(+), CD71(+),CD90(+), CD105(+), CDW123(+), CDl27(+), C 
D164(+), 7 J 7'U*?3->(\), ALPH( + ), ? ; 7->fj-—e-H + )(D'ftWi*mTZ> 

{feCD-ooMfc&UT. s£*fflfl§#li& N AC133( + )£D^^^-r^»=S:^ 
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sfcunaoBiiigsjsu *«*i*j;if*«itt©*tt**x bsbijIn **wwi 

*fSBj§(±, TO^fflSSs HffJfitfU& Sfc^J^iHBIJB«tD»KbT»fc*a«i 

if©* t?£&-r * t^bt # * sfcjfc&ffliii&oa-fb tc <t a * ©t* & 
^bj©^^® t ^ * n s mmits mmm* t «t o -c itsrr s c i: fcta-e-r 

n S b < ttrnftLlMgi (0!lxJ±\ 7^K th&h*) fi^TfeSo 

itmi.07g/mi frb i.ig/«i©ttHt:^*n*— ^©jtfi©«mia^@i* 
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mmj tit, ^mtzmmfocDtcisbommfi-Zs mmtt*(Dttmizfobtzi±LW*£ 

tb%(Dlz-\-frtem?£*nvfc1r2>o M^s 10-30 fr?£m&X& So ^u-r^mm 

frm<Dtt,mi±, U < ii 1.07g/ml 1.08g/ml ©$bH (#!l;U£s 1.077g/m 
1) T-feSo 3£^ifcS<h®fc&©^£hUTfci\ FicolM^PercoU&^ffl^S 

Jl-te^l*^^ £t\ #4£tfr^J;b&J&L£#IiM (5-10/U) (1L- 
15 £ 2ml+Ficol £ 3ml) fcill^U &to (2000 HUST* 15 #H3) U 
#Sj (,#jlml) ^tttB-TSo C10#W^li^«©^#cDfc^t^#^ 
(NPBM 2ml) ilSMT^ H^. Mfo (2000 H^T- 15 #H§) *^T% ± 

u -c s tia^i^ii^ ^ s z k « qiig-e & s o 
^•H-c-feSo rfp8£m&mm.j tit, SBtrntrnttzft^tzmMzziv- (# 

SH2(+), SH3(+), SH4(+),CD29(+), CD44( + ), CD14(-), CD34(-), CD45(-)©^iK 
S3 h#T'£S 0 



WO 02/00849 



PCT/JPO 1/05456 



-7- 

mmtpizxm%.zim&>b*ftt^\ as-c^ &m i.07g/mi i.ig/mi cd^sh 

*#«>I*^*«n #«ltt%3&»6fi®tbfc'IHl* (25ml) SfettRIBfifil* 

|5)g© PBS ^^rl^Us »<b (900gT- 10 ^M) U tfeMSSS PBS icl^l 
tHHlX (JfM&^fi4xl0 7 «/ml*Ig) t^d^Ck^ iM^SiStio 
^OE ^ © O % 5ml £ Percol Wi (1.073g/ml) fc$g-£U (900gt30# 

(DMEM, 10% FBS, 1% anti-biotic-antimycotic solution) izM-aL, 
(2000 ®^T- 'fSo ifclrVC, »iC«0±«*%|»* U tfc»Lfc 

$lfl&£Ie]iKU *§*-T3 (37°C. 5% CO 2 in air) 0 

RSKIffliiSfciU fiaJS-BU Lin(-), Sca-1(+), CD10( + ),CD11D(+), CD44(+), CD45(+), 
CD71(+),CD90(+), CD105C+), CDW123(+), CD127(+), CD164(+), 7^7D^^ 
jf>( + ), ALPH(+), 3 7-y^-K+)OWttS«t-feSo HRilK 
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ttzfrMlz+frtemrSs **4»fc:TftlS«lE31/i>*ff«:v\ JtS1.07g 
/ml £ 1. lg/ml ©^Hl^StlS— ^OibSCDifi^liSlHliRf 5 Cl h t «t b 

=£icp*-r^o ffl^s 10-30 ^Hsae-efe So iiiiKirsTO^iijcDJtfiyu 

b<&1.07g/ml*»e> 1.08g/ml®$&H 1.077g/ml) T"£3o ®J^£JI2 

ilLTlt Ficol Percol ftSffll^ii: #T § £ # d ft 

& (PBS+2%BSA+0.6% ^x>tt h i; ^A + ^-^'J h h Y'f 

i/» mmzM&^ © -5 "fc © 5ml £Ficol+Paque*& (1.077g/ml) hS^bv 
aSto (800gT?20#B) U ItlMiamtSo £©#MJ3&friIi£*fflflS 
©«s^0fc»K:«ai«« (Alfa MEM, 12.5% FBS, 12.5% e^jfofcf, 0.2% W 
y^h— 20mM H^, O.lmM 2-*;i/£:7 B h ^ — fr, 2mM L-^;^ 3. >, 1 
//M t K n rj;i/-5^ N / >, 1% anti-biotic-antimycotic solution) i:I^L s ^ 

i& (2000 mm. 15 ^m) -rso ja^o±«**^bfe^ *t»b 

fc*fflJJ&£II]lKU tg#-rS (37*C. 5% CO 2 in air) 0 

b&mvx&iiMy&ismftmT'$>vx. wm&fflm^fHb^s s aci33(+)©# 

tiWMll* £>ii>i>#M bT?#fe±fB©«^li (If Htm 2 lzmm,(DMMft 

w) ©*^?>s ±iBAci33(+)cD*ffljsMx'— s^-rsM^TitR-rsci: 

£fcx #«ti&^*> e.^bfcMflTiHBJja^s 2000ia«B-eibfit:jf6Dfe^«fc: 
+#&B#Bik »tt*fcT*ft^E»'to*fffcV\ ftfrftx JfcM 1.07g/ml l. 
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lg/ml ©«5ffl£^£ftS»#iIi£[I!i&U z (DMMfrWti* £> N AC133(+)©^ 

JfoDfcM££&£©l3+#&Bf^£^*1-£o Silts 10~30#|l!ftIj£T*&3o 
l£j^ieS§^©fc&©^?&£:b-£t;}\ Ficol^ Percol 

s a* t> c $ "J ps £ h & v n o 

U ^^aa (L-15+0.01%DnaseI, 0.25%hU7"^>>, 0.1%:n^^— 

mmmi (1) fi^T*IBi#fr£#M 

^#^CD^ia7b^ AC133irtft:$fiJfflbT AC133(+)i|fflfla$[s]lt2-r?)o dft 
■fe;i/V— (FACS&h*) £fiJ/§UTfrft5 

#tr-So music &s 0a*fcju ±33fflUfi^Ht$**iawiis#«ffljia> ^je^m 
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mounts) , mmm. mzkz^tsTS&mmmm. mtmm, -c^^^^ 
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*^<d&xx ^Mifimnx s a , i<o»^ 3»fi!r©JS=ni^*j-e«BiJ!a*ax"rs 

(A) JEm. :fc«fctf (C) JSfc&:feCLfcJffittttl*o SlAvA^^ti^b 
fzbcotiK (B) JEmW)m> *«fctf (D) ttiitife?.o ;wt— 1±250^ 

m(A, C)j$£V 10//m (B, D)£im 
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h*«©Mtt<b*^T¥*"T?feSo (B) #f8«^lfi^ j££V (D) 
— 250,um(A, O&it/lO^nKB, D)^*To 

liit<DJl D i^J^tS (basal lamina) ( < £^ ; *<5r-;ws— 1// 

[M 1 ] #MJ§£& =t t>" ^- "7 >*fflj§&<£>iHM 

( 1 ) wmmmmm 

-r^X^mmmaOjul)*, LacZ(/?-#^ Yi/?— t?©HiiijIfe^)b^>* 

>7Jl%, Ficoll 3ml ^M1rZ> L-15i£ife(2ml)4^#|RLT.. ii'l>M(2,00 
Orpnu 15#IB)U;fco f^»*6«^Ife^ 2ml OM^iiiduiEW^ffl 
BSI&Mi&ift, (Neural Progenitor cell Maintenance Medium) : NPMMW-M U 
^f>t3ji;^^(2,000rpm. 15^)LTs ±?tcfr£l&:£U i*P£bfcij»fl§£[D] 
UKLfco £©»£lfU t NPMM}C$^Lfco 

(2) isz-VyfflM 

(J- Neurosci., 16(10) :3199-3208, 1996) £r£JEv>i7 
* (Pl-3) <D&&ni&frZi/^v>Mm<D®Kt&^Ml&*m&^t: 0 f&;b*K 
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fc tJ 8x10 s f[i©*fflB&£ N tf'J (L-US») h Lfc 100-mm 2 ©laj^^mit: 

10% (v/v) ^^B&Biflii»XD©y;i/^y=ittEiE^-^;i/tgife (dmem) + 

(1) HiMfre^i^y b©ISiS[ 

12 MB® t> << * * - (wistar) Zk? y h &fflWtfUfc4fTfc-3fco 
^S££b£i2-fco "Tfctifcs ^^^>(75mg/kg)^<fc^^7i?>(10ing/kg)$ 

«B*»b-^ «sioi»«u^;u(T-io)*e>«isiJfc:iqi*»5*«a5^fc»u softxM- 

mmmmm^Mm (lOOkV, 1.15mA, SSD20cm, HBM200C £W/#)£teJ3 
LtaSi 40 ^ W © L feo X-jMUMAtft 3 B 1 9 y h *_hiBfc 

(EB) £ittg&f*bTs MSTOSiU^tfco -r^cto-fes 0.7mm hO. 
4mm©ttgfc0.3mg/ml EB^f^SAabK 0.5^1 StWUfc. 

( 2 ) iulg#^*fflj^©^ffi 

EB * ft o T *» 5> 3 0 ft {3 N ±13 EB-X mMM 1 

fejffljBa^Mi//i(ixio 4 ceiis/>£/i)%a*H3«fcD^*tbfeo &&mm*mi.tz 

5>y hfc{i> ^DX#U> A(10mg/kg/B)£&^bT&^$ybfco 

v >y h©Mi*it3^> r AfHf* — Jlj- h U ^ A(60mg/kg)4^bT^^ 
U »MB#-i — l/£»b-tN S30fcy>M«*(PBS)£iI«EU fc^TK 0.1 
4M Sorensen's(-te — U>-te>) 'J y^I^fc^pH?^)* 2%^;i/^— t H 

io c fcy { 2%^7^;UA^;i/7 r t K*M1"SH^*ai«Ebfco -f >-tM*-a — 
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U 25°CfcT2B#F^ N (0s0 4 ) 4»"C&B£LfcgL i^y— ;u 

**©»&£±tf&#&lftzkU 7d tri^^iM KC31bT*& EPON 

;p II ^It5 0.5X*£BNgiTC**J*»!6U %5*HR1Mt( Zeiss *tSl : Axiosk 
op FS)&J8lvC»*Lfco £fcs Mft*b : 7-)l<&&Tft&i&-ettihm&\s, JEOL 

jemi2ooex wpHftflM a #m-y*±S£)£ 60kv -eitft t 6 nsn*^ ^> feo 

5) , hi 5 o©S0#£HigLTs ItSO^ff &ofc„ fHRHBOglli 

ttW*»SST?wf (±SEM) o 

'^oligodendrocyte) fc^CD^'J T$fflflS(glial cell:WiSMa3 WI^I 

{S#£;h,T^fci^ rtSS^'U 7* [JM*KJNDI!S(7'* hn^U 7" : astrocyte 
s)*3«tt>*^gg|jgJii«fflfla] HJS^t^LTV^fc (HlC) o *^IS«»© 
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f:i5 f*j S^S^Jix 6 jlfc v n b 8 t % £ T* It (5 1 ^ £:* H v > # % 
i^tSh^ citL&©^U7 , ttllfil* J M«saJ* i &ftAbT<So 

i->^v^^tMflS (BM) §^iLT*f,3IPIttiis i£$Eia-CS^l3ltt^ 
tDlfift^^nt (®2A. B) o &*©StK«**±J*fcfcfc!K »* 

S^^^&BBS (SC) ft EB-XUM^T^^y htC^ttbfcfc^fcji^tiSI? 

wwciiife. wii^ssibx u^mm^ 0.5%^^— ^T^t kt- 

©-©#£. X-Gal Ig-feM (35mM K 3 Fe(CN) 6 /35mM K 4 Fe(CN) B • 3H 2 0/2mM MgCl 2 -U > 
IMrtt) **«**ft lmg/ml ©X-Gal (/?-#^* V \S£KJ&\sto&+ 6 

Us £££s rDKl/^W FtfiR^lft^ EPON *{C@SUfco ^ 
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^e»t s m^mnm^^jvx'its Lacz iie^*: b-t*o f?-— an 

Ti&t>*> i-G&i m&mmzs m*i&atrir & z iiwm&z nit (H3:^ 

W) 0 

EB-xa«aJffi*©LacZBB*4«BJ!a (#tt&MMU&) © 5%#- j. - □ Hift^. y 
9— if (Neuron Specif iic Enolase: NSE) tcttbT&&J5fr!Srt£*7SU 3.9%** 
^UrlMERtt^W^K (glial fibrillary acidic protein: GFAP) £*tb 

LXmrn^m-?— ±>— SH2(+), SH3(+), CD29( + ), CD44(+), CD14(-), CD34(-), 
CD45(-)©t4H&^T*JE£#Jffll!S (mesenchymal stem cell) bfco Cti 

£9>y hSM^tMt^t. ^?>t^J;<Mfb^^3h^l 

— *-Lin(-), Sca-1(+), CD10(+),CD11D(+), CD44(+), CD45( + ), CD71(+),CD90 
(+), CD105(+), CDW123(+), CD127(+), CD164(+), 7 -f 7*D*^3 L >( + ), ALPH 
(+), 3 tf-l(0©ttR*wrilllIWfflJB (stromal cells) *$8lfc, 
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£ _e> #igpj§* & t*s nmm 1 ( 1 ) -c» & *ifc«nii&ii#j&» s mmmm v 

abfcJFW»BI«ftL-15««[rtT?iJ|g»U ff&ftQiS (L-15+0.01%DnaseI, 0.2 

JEJFMfflJ® £ s Hfl§0>Jl (1) K:*v^T*li#*feJ|l««liS«•Hft■l»bfc©^: 

gOflmSaili* & AC133^*f'JfflbT AC133(+)ififlaSlEllRbfeo AC133(+)*i 
flSOHliKBu 7^yMf-XPJfflbt> 3;fcl±N -fe;i>V— (FACS& 
if) *jpjfBbTfrfc-5 d £: #T? # 3 «, £*iC.fcD#£*ifcAC133l^t£$|flS£vy 



»Sv^H:fl&jeffFI«**©aBI!a*«5ibs $ftt • H^bTt#fe««^iii=&«l^ 

-r s & © t- & & 0 *» * a WiBJiS^-iB * #st#&si^ u t& t> t b ^ c ^ 
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-\ff$^m^-yr^)^i:^^-trS^o ^^Ts *^BJ{^ WMiM©IS££{£T 
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1.07g/ml l.lg/ml ©iSHt::^£*i£«#®£[p]irf & £ tlz£ \)M 

SS^Itfcots »IM^bl9 5s SH2(+), SH3(+), SH4(+),CD29 
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«r» * w ? a mm * -a tr mmftw „ 
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11. fi^s 1 £ 1 o©^ma»fcBtt©j(fflj®#Hfc#a:ft5x w^im-n 
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13. «fffi*Sd3«tV5|5«tt©/ltttt^JSl. £ tfSMfitt©* 

tt^a. jw^k hbiMn ^mmmm. mwizm, ta^a^ *«&©# 
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